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The  pathogenic  bacterium  Bacillus  anthracis  has  become  the  subject  of  intense  study  as  a  result  of  its  use  in 
a  bioterrorism  attack  in  the  United  States  in  September  and  October  2001.  Previous  studies  suggested  that  B. 
anthracis  Ames  Ancestor,  the  original  Ames  fully  virulent  plasmid-containing  isolate,  was  the  ideal  reference. 

This  study  describes  the  complete  genome  sequence  of  that  original  isolate,  derived  from  a  sample  kept  in  cold 
storage  since  1981. 


We  describe  the  first  complete  whole-genome  sequence 
(chromosome  and  plasmids)  of  a  fully  virulent  isolate  of 
Bacillus  anthracis ,  that  of  the  strain  known  as  Ames  Ances¬ 
tor.  The  B.  anthracis  Ames  Ancestor  strain  was  isolated  in 
1981  from  a  dead  14-month-old  female  Beefmaster  heifer  in 
Sarita,  TX.  Tryptose  slant  cultures  of  the  B.  anthracis  isolate 
were  acquired  in  February  1981  by  researchers  at  the  United 
States  Army  Medical  Research  Institute  of  Infectious  Dis¬ 
eases  in  Frederick,  MD,  from  the  Texas  A&M  Veterinary 
Medicine  and  Diagnostic  Laboratory  Bacteriology  Depart¬ 
ment.  This  isolate  was  shipped  in  a  box  with  an  old  address 
label  from  Ames,  IA,  hence  the  misnomer.  To  distinguish  it 
from  its  descendant,  this  strain  is  now  referred  to  as  B. 
anthracis  Ames  Ancestor.  Previously  sequenced  B.  anthracis 
Ames  strains  had  been  obtained  from  Porton  Down, 
England  (Ames  Porton),  and  from  the  2001  mailing  attack 
in  Florida  (A2012  or  Ames  Florida)  (3,  4).  While  the  se- 
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quences  of  B.  anthracis  Ames  Porton  and  Ames  Florida  are 
available,  they  are  not  ideal  as  references  due  to  the  fact 
that  Ames  Porton  had  been  cured  of  both  of  its  plasmids, 
pXOl  and  pX02,  by  heat  and  novobiocin  treatments,  re¬ 
spectively  (1,  3),  and  Ames  Florida  was  sequenced  only  to 
draft  quality  (12X  coverage).  B.  anthracis  Ames  Ancestor  is 
the  progenitor  of  all  of  the  Ames  strains  used  as  research 
tools  in  laboratories  around  the  world;  hence,  it  is  an  im¬ 
portant  reference  for  both  basic  research  and  microbial 
forensics. 

The  complete  genome  sequence  of  B.  anthracis  Ames  An¬ 
cestor  was  obtained  by  whole -genome  shotgun  sequencing. 
The  genome  sequence  was  assembled  by  using  the  Celera 
Assembler  (2).  The  final  sequence  had  a  minimum  of  two 
agreeing  and  high-quality  sequence  reads  for  each  consensus 
nucleotide.  This  completed  genome  contained  an  average  of 
11.5  X  sequence  reads  coverage  for  every  nucleotide  position 
of  the  5,227,419-bp  chromosome,  31.5 X  for  plasmid  pXOl 
(181,677  bp)  and  18.5 X  for  plasmid  pX02  (94,830  bp).  The 
deeper  coverage  of  the  plasmids  is  likely  explained  by  average 
copy  numbers  of  three  (pXOl)  and  two  (pX02)  plasmids  per 
cell.  The  genome  sequence  was  deposited  in  GenBank  with 
accession  numbers  AE017334,  AE017336,  and  AE017335  for 
the  chromosome  and  plasmids  pXOl  and  pX02,  respectively. 
The  electropherogram  data  were  deposited  in  the  NCBI  Trace 
Archive,  and  the  sequence  assembly  is  available  from  the 
NCBI  Assembly  Archive  (5)  under  Assembly  ID  293.  These 
resources  enable  studies  of  sequence  variation  and  detailed 
comparison  of  very  closely  related  genomes. 

Genome  sequence  comparison  of  B.  anthracis  Ames  Porton 
(3)  to  the  draft  genome  of  B.  anthracis  Ames  Florida  identified 
polymorphic  sites  between  these  two  isolates  of  the  Ames 
strain  (4).  Interestingly,  at  each  of  these  polymorphic  loci,  B. 
anthracis  Ames  Ancestor  was  identical  to  B.  anthracis  Ames 
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Florida,  indicating  that  the  polymorphisms  reported  were  most 
likely  the  result  of  the  plasmid-curing  process  associated  with 
B.  anthracis  Ames  Porton  rather  than  polymorphisms  specific 
to  Ames  Florida.  Having  an  appropriate  high-quality  reference 
sequence  was  the  cornerstone  of  the  scientific  investigation 
into  the  anthrax  mailing  attacks  of  2001  and  was  the  primary 
motivation  for  generating  the  complete  genome  sequence  of 
Ames  Ancestor. 
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